Biosynthesis of hippurate, urea and pyrimidines in the fatty liver: studies with rats fed orotic acid or a diet deficient in choline and inositol, and with genetically obese (Zucker) rats.
The activities of pathways for the biosynthesis of hippurate, urea and pyrimidines in hepatocytes isolated from lean livers were compared with those from three sources of fatty liver: a) the genetically obese Zucker rat, b) Sprague-Dawley rats fed a diet deficient in choline and inositol, and c) Sprague-Dawley rats fed a diet supplemented with orotic acid. The capacity for hippurate synthesis was not significantly affected by fat accumulation, but ureagenesis from saturating ammonia and ornithine was diminished about 50% in all models when fat content rose above 12% wet wt of liver. Pyrimidine biosynthesis under these conditions was similarly diminished with fat accumulation. Ureagenesis was inhibited by sodium benzoate in hepatocytes from lean livers, but not in hepatocytes from fatty livers. Other results suggest that higher rates of ureagenesis than could be achieved with the fatty liver are required in order to demonstrate inhibition by benzoate. Incorporation of [14C]NaHCO3 into orotate was also inhibited by sodium benzoate, but in hepatocytes from fatty as well as lean livers. The metabolic basis for impairment of ureagenesis and pyrimidine biosynthesis in the fatty liver requires further study. That the capacity for hippurate synthesis was not significantly affected suggests a pathway-specific mechanism.